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Abstract: Based on the standard SPM, an improved sea surface propagation model was proposed. At the same time, a

propagation model correction algorithm based on WLS algorithm was proposed. Using the CW test data of Qiongzhou

Strait, the parameters of the improved SPM were corrected. Based on the corrected propagation model, the current base

station of Qiongzhou Strait coast was used to carry out link level simulation and coverage simulation for NB-IoT. The

experimental results show that the proposed method can effectively achieve the coverage of NB-IoT in Qiongzhou Strait

and contribute to the scientific research of Internet of things.
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Okumura 8, #7740 0 Rk FR AL i ke 2
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e, 2012 48, Dalelal r BN 3 P4 B8 30E T
SRR I (WIMAX, worldwide interoper-
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$EH T8 H SPM, & - GMS900/1800. CDMA200
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WFTR SR LA, 19 AE LB b, SR AL40
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by T I Lk R T R R, JF S AR R AR Y
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231-Hata 1 Longley- Rice %5 #5545 fif 457 & S I £k
P, 5 B A =3 5 MR 1% 22 (RMSE, root mean square
error). 2016 4F, FREPIIE T LA K A
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AR S A s A AR, T LT SR I RS
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WO AR AL, (E, MRS ARIRIE
TG ELLT 3 AR 1) HEIRZ xR,
BRI D, ARJE RUB RBOK,  HRED SRR L
FEERE; 2) BT S M 2N AR IR ) 2 B AT Y
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RO, DAL, TR TN 1R A, BB
—FhIET SPM KIS AL B
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%3 SPM SR E
BH i
Ay 10.51
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A7 1

WIS H A1~ 47, Hy=5m, f=1 800 MHz,
SPM 7£ Hy 5351 30 m. 100 m. 200 m I )45 L
SERNE S s, B S A, YIEEE AR Hy AN
AW, A REIFE L s S8 & HE AL d
(3G T HE K, RIS 5 (W S R B A o TR 58 K17 sk
My M RAL R R d MR, ALSRBUE L b
FLuli R Hy 138 I gk o
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RSNV SRC R 0] FL L () 40LFE, i 1~350 GHz
ARB IR HL R AL AR AAT T 5, AR .

W ky Ml ay, A7KETT W EH R, by Mla, A
e BT PR R R R £ P
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0.196 le_[ ) —0.02219e_(
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lg £,-0.8017
03657
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2

o, O f OKSFEAGET 7 =0°, TEE )L
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TG _E SR LT, AR SR ¢ A 0° ORPRRALD
0 4 20°,
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BN R, BENNEIN LR A AR I IR KR G
£V

L, = [ kR"dh )

Hrp, L, WWEE, R FERMEZRET 0.01%1)HX
AT R &, RN PR SR o PR RN 5 B T DAY
Rt DX PR AR A R IR0, FH SR IS TR PR e R
FERIR, B4 mm/he ARYE SCHR[25], B 0sar
SRR SRR R 4 74.22 mm/hoe 254 R (3)~20(9) ]
DL, BT 51 1 R gk L, B AR £,
(R ot R T 5 2 R T8 KT 8K
322 RAHAE

S ST A5 RS2 5% M PO R 0% A T T A (1) — A
LR, 1M SPM &AH ISR BFE. 70 H
WALREIHT S km, W15 5 07 LUE A B B
AT A R, SR B S A PO B 43 5 1) S
TAE, WA 6 .

6 IS AR

T A L H 3RS, SESk Ry s B
NG RAEIE N Hy SR E S W HL
BB d CRACEI D, BB N 1, & E
RO, B, 4 E g A

f

DECE

FEPIRUPSIACIEC PR N EAE SV

[4ndj2
A
Ad

Y Hy=200 m, H,=5m, fi=4 000 MHz It}, %
SRR S & i ] 7 oo & 7 nTEUR
SRR SPM (U 5 Bos) ZE AR, Ha R
TEAERRIIET 15 km 43 L2 AN RIS, JFr R
9%, FBLAL A 15 km I, BRARHFEN 160 dB
fid s HIB BIFFC AR IR A B 45 15 ' A i 25 1)
BERIMIN, WAEAET 5 km B 7 ADNUEAE, 7F
5 5~15 km U IR 2 NIBAE o TR 0 A kil
MG E d MR, 55 R AR 2 Ad
ANWTAR /N, R FERT TAE 5 A i 10 52 e Bk
i

220

@

EC

L =10lg =10lg (11)

200

180

160+

L/dB

140+
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J
ol

80
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d/km
Bl 7 BONTER BT IT M2k

Zi b, £ SPM [WEERtE, T FERT SR
SHRFERL LK, 73 2I5E T SPM b AR AY,
wn=RA2)FiR.

L+L +L +a0<d<S5km
{LS+Lh +b,d >5km

(12)

o, L I HAEARRE, Lo i SPM ARIEHFE, Ly
HWEE, LoARSEE, a F1b NEIESEL d hFEs
SRAENHE . UHEREIE =2 015 MHz,
Hy=40 m, H,=1.5ml, SPM £t SPM 17
itk ol 8 FEE 9 Frow. Bl 8 F1K] 9 ATLAE H,
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SPM FIECUE() SPM /2048 Rz MR, FE 9 7Efkd BRI PHRA
[FIRT S km P52 SRS, fh2k HIAR K3 .
UL d 0 5 km I, SPM EREHFEN 120 dB /2 _
. s o O ‘ s EE 5 AT
A7, itk SPM 4y 117 dB ZeA7 s BRI ES d 2 35 km BATHL e L ik
i}, SPM AR HFER 152 dB Aty tudk SPM Es4245 10 1 CW P4
FEH 145 dB Jifie %4 MitiEESH
160 5 ZH
150 R Keysight N9310A
140 B N RFGL-1800A
130l TR AR E, #E4>10 dBi
%120 BlloR & PG 700~2 700 MHz, #435: >10 dBi
(EREEA G Keysight N9342C
HoE R B BT Matlab 2016A . Atoll
100 |
90 A AR SCHR A K E R 8l 2 w75 B M i Uk 3 367 10
T HEAT CW AR, U 50 M 5 44 3 11717 2% 22 X
K8 SPM {3tk WA A, RONER M Ok o 2 ok I R L D AT
150 K fi=2015 MHz, H,=40 m, H,=1.5 m. ¥
ol CW BRI R, 753011 B B — 4 1 2
135} 11 Jraso HsEilEdsnl UE H, {5552 2 R FE
| MO, (EAERRIONT 5 km ABEENARK, kil
~ 120f B d =3 km ZE AN, AEE B BRI, 2 S5 T
sy MAEEIE S d =5 km I, BRARIFELN 115dB, 2
ol SR TR LTS MRS d=35 km I,
1000 5 10 lsd/kmzo 30 35 fRHUERCR, 2979 140 dB.
B9 W SPM G ECIZ: 150
145F
4 BENL S RERTE ]
4.1 Bm CW ik LT
P AU A PR A TR 5 b T O R BB ), 40 A R A Sl
TS BB T SAAE R ZE , 1 S2) (CW, continuous if(s) '
wave) TBREHE AT LU R ER R (1 24P, cw ok
DA AL F ARG 1 P A, LSk 05 v s o 0 10st
R 20 45 T R R 2 i T R IR B e oo
d/km

1Y A5 2338 A B8 I R0 45 B0 &5 LB AT 06 LA, TR
TEAZ A [0 A R AR 2 S IR At 2k

MRS R: R A G 5 KL )
RO KPR ek, B &
FOS L. RHLRZR . 5 ST RS 4B
WA RN A RS 28, M. £
LI HE . B2 Huby FEAHHL LA B ZE 0 AR i fi A
REIER A W E CW MBRSE & Kl 10 Fix,
MRA B SHN R 4 Pis.

B SRR Bore o

4.2 i# SPM BIHRIE
4.2.1 AT WLS #9REH %

TEAERRB R B fE %R LS (least
square) FVEPWHTOMIRE, (HEZLM LS 5k
L A2 SR TV b 5 TR i AL 8 22 T 0 20 A AR 7] 1)
Ji 7o AFRTESENEAE T, BEHLIRZED ¢ 1) 7 252 A
[, PRI — AR L ZE I A T AU T
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WLS (weighted least squares) 53> Ik s
Nk, Mol ZERIE A (13) R .

J:ﬁlwiei2 =iwl.(yl. —)A;l_)z =
ZN:M}I (yi _ﬁixi)z :(Y_,/B\X)TW(Y—ﬁX) (13)

WLS B AR T AR (7T S A e
AHCR AT RO, %A 2 LS 41
R E RO . R CW IR MOROR, it
WLS B0l SPM {EHR e, (51 B s
B SR 50 e w, =ei2ﬂa$xiﬂ%§, v

i

R0 SR R w BROR, 2 U w8 e R
J7iE A AR IEAR SRR (0 S 4, A LR il 26 0
CW 3l w4 o

P WLS [P B, $EH—AN3ET WLS HiEN
SPM FZIES L, BRI, XA ] DA 35
Fetk, TFEXN S A~A ATROE, DIRFE A X
(UL 78

w

¢, =4, + 4, 1g H, + A, diffraction +

(14)
AH  + Aclutter
¢, =d,+ A gH, (15)
ny
Li=c +c,lgd (16)
W K LR IALIRERZE 7, w45
K=Ym(e) =3 (L -L) -
iwi [L(i)-c -c, lga’i]2 7
BT AL % 22 1 7 Fdge N,
Z—K = Ziw,. [LS (i)—¢—c, lgd,.](—l) =0
o (18)
2—K= 23w, [L (i)-¢,—c,lgd, |[-1gd,]=0
C, i=1
H A VL W A3
{q} le Z‘W lgd, ;W"LS (1)
= - = (19)
2

C = N N 2 N
dowlgd, Ywllgd] | | YL (i)lgd,
i=1 i=1 i=1

AR o Moo IMH, T IgHy-
diffraction « H,,- clutter +&[E5E(EH, AN 1F)
FHL As~A7 RFFIUREAAS, ST DR 4, AT 4,

HHEIE
4
T, = A, 1g H, + A,diffraction + 4, H  + A,clutter (20)
T,=41gH, 21)
1 SPM 1] LLRIR g

L =4 +A4,1gd+ A 1gH, + A,diffraction +

A lgdlgH, + AH  + A clutter =

o-T+(c,-T)lgd + 4 1gH, +

A,diffraction + 4 lgd lg H, + A H_, + A,clutter (22)
W, o =T ZIRIEJG I A1, ¢, =T, ZRIEJG ) A,
RAETTENTE RO R 20T LS Sk, HEZE
Ko W IR 0, o DA R JF b, DRt
ZH clutter X R AT 4 520 T LL 220N o
422 HHEART 69 IE

MRS 4.2.1 WIIRAESLE, ] Matlab 2016a

Bt HRIEMEDE S EmE 12 Jis. K Cw il
AW T\ Matlab, W& Hy As~A;. diffraction %5
SR, WEARIETEL, REC A A FIRIEA 25
BUAEE 12 0 PR 2

)

12 ALABRBIR R S i

RERZIEETHEI) SPM. F7L h R odt SPM
2o 13 A 14 s, KK 13 FE 14 5
GERS ZBORALIERIE 8 A 9 xfLL, W LLE HiskiE
BUREMZE &4 T 248 k. SPM 7EALHEE 54 5 km
N, RIEFT Ul 8 Fras) BgARHiAEL R 120 dB,
KIEfG CanlEl 13 i) BAARIFEZ)h 103 dB; itk
FIPEEh 35 km I, AZIERT CAnlEl 8 B ERASHUFE
210 152 dB, KIEJE (Wil 13 frn) BffRiiFe
2120 129 dB. dut SPM TEARAMIE LN 5 km B, K%
IEFT Canlsl 9 o) BRAEHFELh 117 dB; KB (A
14 BB AEHFELI N 110 dB; AEAEHE A 35 km
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140
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[ S

130

SPM Fl 4 it A 1 5 CW i Xf EE, 40 3 il 1] 15(a)~
K 15(@)s. M 1S FTUUE Y, A OE A 1) ol
5 SR i R S, (R IEIES 8 a R b
(B EAUER, T B AL S [ 25 25 I 42450
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NB-IoT FATHERS A 12 (24) P 7s o
Ly = By +Gagg+Gay, — Lst -
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B 51 4%/km 26.8 26.9 32.5 29.6 31.2

2019079-9



« 30 i@ {I):T

¥ R o540 &

FLNB-IoT £ e e K4 100, 15 EL45 R 16~
K18 I

16 FoRLELIHECH 20 &L, BRERR%E
(BLER, block error ratio) Fl{5 ML (SNR, sig-
nal-noise ratio) Z[HJIOCHR. S5HRKH, BEEEK
SNR 371, BLER A% CEMEIE L4414,
I HLRt A AR S 58 003G, AEAH R SNR IS OL T,
BLER [#fik. ¥ Tx time IR K& A o

10°
. —e—15 kHz Tx time=1 024 ms
——3.75 kHz, Tx time=1 024 ms

B 100
510
m

1072 1 1 1 1 oL 1 1 1

-18 -16 -14 -12 -10 -8 -6 -4 =2 0 2

SNR/dB
Kl 16 A[EH55E N BLER A1 SNR {15 &

Kl 17 s AE HAT A R Ea 0 1 1 b 2 6 S s
(MCS, modulation and coding scheme) FI1% i 7T
(RU, resource unit) [FFH F, SNR H5EEZRE
FRRHR. S5 REH, M3 mE B RE, nTLUE
Tl b 6 B AT B8 2 (5 AR I 2 F A5 )5 (SNR B
O A, ERTLIES], 4 MCS #E e,
I RU %5, SNR B2 FEG; 2 RU Bk €,
B9 MCS #i#, SNR B2 2.

Kl 18 R fEA A o & 015 0L, BLER &5
SNR K F. ATLLE S, 7EAH[F] SNR 500, B
HENLLECEE N, BLER Jh& CRIE &AL
FAFEE) . AHEAEL I 100 H. SNR #3162 dB
i, BLER G 107, ARSRTT LU AL ks, il
SR NB-ToT 78 i 77 K

10
—@— MCSO0,RUS
—O— MCSO,RU10
5 —&— MCS4,RUS
—0— MCS4,RU10

/m
o
2
&
-5
15 , , , , , ,
0 20 40 60 80 100 120 140
BEIRH
Kl 17 A[FE%E RU R SNR AR KB R
10° .- -
&
=10
m
—eo— NB-loT#& i $(=30
—m— NB-loT& 3 %=100
1072

-18 -16 -14 -12 -10 8 -6 -4 -2 0 2
SNR/dB

18 AR %R N BLER 1 SNR {2k R

R 7 a5 DX BRI s a3 H A g g 1 A
JUARAR AT 4 A J Sl S I B0 M i 0k (1)
NB-IoT % 5. AJH FORSK 2 [ Atoll % Afxt
PN IR AT AU TG S5 3L, FESR AL . AL
AR R 7 Pios, Wik By 2 015 MHz,
FEE R L A4 17 MIMO (4X4) Kk, H:5 50 m.
B 19 Sk T g Vel o v fe A7 5 o A 5 1 R
i 0-95 dBm, 15 55 E &5 WK 20 s,
20 ' Legend & H b {5 5 37 5 X 3 1B 451, 17 i 78
AR INE 8 o, WNE S WLLEH, M
Fh vl 45 5 78 55 9 90 dBm N, 78 5 T AR A R

=7 MR EILER
ETRE Hedli 44 G L TS
1 T S 110.276° 20.0249° 350°
2 fisserie vy 110.215° 20.2714° 170°
3 F PR 110.156° 20.060 9° 350°
4 B[z =58 110.126° 20.2310° 170°

2019079-10



%43

TS LTt SPM I E NB-ToT 2 50157 «31

TR 96.05%; 4FEuh (5 5 4 o5 98 % H—95 dBm
I, 2 o Ak SRR 99.91%, W] LA 2 i

TS

2 Mol - [EEEATY =@ %
NEH  BASR? 08 &% 2100 «&o QQ(OH Bluy boewie v/ v
Firdi stz ¥ Hamad: (@@ Corputation Zone Lla]

Explorer o T e L P AT
ED 0ot | @ Goo | vt Maces |

= @10 Transmitters
= @ Predictions

ers
1 Simulations
& [ (] Microwave Radio Links
D12 Hexagonal Design
12 CW Measurements
123 Test Mobile Data

D

B 19 SOkl i LA 7

ndow b
BT Calh o ~ a0 QO # w7 186 gl MV
Fng  Ste = Named: ) o

=

o |ReTn By F
100 Al B0 Bt Signal Level i) 5=-75
WE | o Sgral Lovel (sr) 580
BB | 90 pest Sigra Level 4] -85
2 0 B g Ll (6 =20
00 | I Bt iz Ll 5B 5
i1 L || O Bt Signal Lavel (g »=-100
B O B S L () =105

Coopatation Lo (5

K20 SOMRAE S A

=8 ESIABBERITER
TiH HAVkm® B XIR
Coverage by Signal Level 0 408.113 100.00%
Best Signal Level=—70 dBm 25.089 6.15%
Best Signal Level=—75 dBm 114.890 28.15%
Best Signal Level=—80 dBm 219.475 53.77%
Best Signal Level=—85 dBm 313.421 76.80%
Best Signal Level=—90 dBm 391.977 96.05%
Best Signal Level=—95 dBm 407.737 99.91%
Best Signal Level=-100 dBm 408.113 100.00%
Best Signal Level=—105 dBm 408.113 100.00%

W NB-IoT &gk 100, BahimEy
30 km/h (APAMUE 16 79, WEHA L MR
4 250 kbit/s, e/ BFATHEAE S 2.2 kbit/se X4
4T MonteCarlo /7 5, {3045 KW Zeuidil %
H100%, e K EATAEE AN 231 kbit/s, 7
RARHIEZ O 189 kbit/s; Zeiijine K NATALHIE R K

236 kbit/s, 4 EHIE K 200 kbit/s, Zui - FAT
TR 36 2 NB-TIoT 815 77K .

T Tk I A BURNZE S5 A BT, 4 AR AR
4 ANBE AT DA A XS B M AUk 1) 7 i BESR,  SIN
AR A

6 ZERIE

ASSCRE R AL B it EARRR IS 1L, A2 SPM )
it b o At A A R ALY, ]I R —
P T WLS SR IR ESE M B Mg ok
HE CW IR EE A AL S B AT I . 5k
TREAEJ5 (R A% AR AR, R i g it A A0 [ B
A7 1) 4 AN HE0 0 Bt AUk NB-ToT 7 5 HEAT B 4240
FEUT R BRI HANZT 26 07 10, 45 RAR TR AT
KUY 4 A HEwt ] LLSE B B i (0 7 o, JF HA
i (5 L T LA 25O A e < 11X SRAE A R
R Tk, XFT NB-ToT W45 58 frii & H A 1/

S K

[1] OSSEIRAN A, BOCCARDI F, BRAUN V, et al. Scenarios for 5G
mobile and wireless communications: the vision of the METIS pro-
ject[J]. IEEE Communications Magazine, 2014, 52(5): 26-35.

[2] FETTWEIS G P. A 5G wireless communications vision[J].Microwave
Journal,2012,55(12): 24-36

[3] WANG J, WANG Y. Research on spectrum resource allocation based
on cognition in LTE system[C]/International Conference on Compu-
tational Science and Engineering. IEEE, 2017:273-276.

[4] 3GPP. Cellular system support for ultra-low complexity and low
throughput cellular internet of things: TR 45.820[S]. 3rd Generation
Partnership Project, 2015.

[5] OHSM, SHIN J S. An efficient small data transmission scheme in the
3GPP NB-IoT system[J]. IEEE Communications Letters, 2017,
21(3):660-663.

[6] CHEN M, MIAO Y, HAO Y, et al. Narrow band internet of things[J].
IEEE Access, 2017, PP(99):1.

[71 ZBFJe, TWedl, FA24r NB-ToT A LN b2
ER, 2017, 23(1): 43-46.

ZOU Y L, DING X J, WANG Q Q. Key technologies and application
prospect for NB-1oT[J]. ZTE Technology Journal, 2017, 23(1): 43-46.

(8] My /NFh R T A 75 5K I NB-IoT 147 2 5 ME e [J]. W= &t
2£,2016,32(S1):149-156.

HE X D, SONG L. NB-IoT uplink coverage performance based on
rate requirement[J]. Telecommunications Science, 2016, 32(S1):
149-156.

[9] BEYENE Y D, JANTTI R, RUTTIK K, et al. On the performance of
narrow-band internet of things (NB-IoT)[C]/ Wireless Communica-
tions and NETWORKING Conference. IEEE, 2017:1-6.

[10] LAURIDSEN M, KOVACS I Z, MOGENSEN P, et al. Coverage and
capacity analysis of LTE-M and NB-IoT in a rural area[C]// Vehicular

2019079-11



3D . i%. {I)::

Ejd 40 %

Technology Conference. IEEE, 2017:1-5.

[11] MEDEISIS A, KAJACKAS A. On the use of the universal Okumu-
ra-Hata propagation prediction model in rural areas[C]// Vehicular
Technology Conference Proceedings, 2000.IEEE, 2000:1815-1818.

[12] SINGH Y. Comparison of Okumura, Hata and COST-231 models on
the basis of path loss and signal strength[J]. International Journal of
Computer Applications, 2013, 59(11):37-41.

[13] DALELA C. Tuning of cost-231 hata model for radio wave propaga-
tion predictions[C]//International Conference on Computer Science,
Engineering and Applications. 2012:255-267.

[14] MARTINEZ Z O N, RODRIGUEZ C, ARIAS O M. Propagation
characteristics of managua city based on standard propagation model
(SPM) at 850 MHz for 3G-WCDMA systems[C]//Central America and
Panama Convention. IEEE, 2014: 1-6.

[15] EHR, S04, SRR, I f A% 38 BUFERE BB 5 5 5 5L 0],
FLIS L 24417, 2008, 23(6):1095-1099.

WANG Z L, FAN W S, ZHENG L H. Research and simulation of sea
wave propagation loss model[J]. Chinese Journal of Radio Science,
2008, 23(6): 1095-1099.

[16] HRanl, BB, WIS, W BB B s PR R i i B[] AL s
AT K224, 2005(2):65-68.

XUHY, YAN M M, FENG Y X.The choice of forecasting model for
maritime mobile communication[J].Journal of Beijing Jiaotong Uni-
versity,2005(2):65-68.

(17] %2 [, 58 58 i 128 A 4 1 ARt A% 3 BURE SE IR T 5 (0] A
BBl 24R 2008,23(6): 1199-1203.

LIU A G, CHA H. Experimental study on electromagnetic wave prop-

agation loss under the condition of offshore evaporation waveguide[J].
Chinese Journal of Radio Science, 2008, 23(6): 1199-1203.

[18] HSSLZAS. AIS i b HIPAR RO FI[D]. K KR 9K,
2014.

SHAO L J. Research on ais maritime wave propagation model [D].
Dalian: Dalian Maritime University, 2014.

[19] 5KAVEE, EL000, Be 0, A8 AT it i FRL IS A% B0 55 4 FER B 23 1T ).
T 4H,2017,33(1):86-90.

ZHANG L J, WANG H G, KANG S F, et al. Analysis of near-surface
radio wave propagation test and loss model[J].Journal of Microwaves,
2017, 33(1): 86-90.

[20] POPOOLA S I, ATAYERO A A, FARUK N, et al. Standard propaga-
tion model tuning for path loss predictions in built-up environ-
ments[C]//International Conference on Computational Science and Its
Applications. 2017: 363-375.

[21] FRE.TVWS BB SPM B EALRRIZIERTE[D]. e 1 HEF A
2£2016.

CHEN X. Research on SPM model sea propagation correction in
TVWS band [D]. Haikou:Hainan University, 2016.

[22] CAPSONI C, LUINI L, PARABONI A, et al. A New Prediction Model
of Rain Attenuation That Separately Accounts for Stratiform and Con-
vective Rain[J]. IEEE Transactions on Antennas & Propagation, 2009,
57(1):196-204.

[23] BENFORD J, SWEGLE J A, SCHAMILOGLU E. High power mi-
crowaves[M]. Boca Raton: CRC Press, 2015.

[24] ITU. Specific attenuation model for rain in prediction methods:

RP. 838-2. [S] International Technological University, 2005.
[25] TR, £ VR AE S B AR IBE A B BEALBIT S (D). WL : IRl
szc%é',zols_
HAN X Y. Study on typhoon characteristic parameters and wind and
rain joint probability model[D]. Xiangtan: Hunan University of Sci-
ence and Technology, 2015.
[26] SHIFENG K, HONGGUANG W. Analysis of microwave oven-the-
horizon propagation on the sea[C]/Microwave Conference APMC
2009 . IEEE , 2009 :1545 - 1548 .
v N J I, ik P 97— o B 0 5000 ) A B R AE DT VR [0]. 4
RHOR 2R (B ARI2ANR), 2010, 38(03): 72-75.
GAO P, ZHOU S, TU G F. A method for correcting propagation model
based on road test data[J]. Journal of Huazhong University of Science
and Technology(Natural Science), 2010, 38(03): 72-75.
[28] LI X. RSS-based location estimation with unknown pathloss mod-
el[M]. IEEE Press, 2006.
TUERE, fRESE, EEE. BE T RSSIWEEM WLS (L85 ]. 4
THRROR R (A AR IR), 2011, 39(11):34-38.
LUO JF, FU Y X, WANG Y G. WLS location algorithm based on

[27

[29

RSSI ranging[J]. Journal of Huazhong University of Science and
Technology(Natural Science), 2011, 39(11): 34-38.

[30] KOVACS I Z, MOGENSEN P, LAURIDSEN M, et al. LTE IoT link
budget and coverage performance in practical deployments[C]// Inter-
national Symposium on Personal, Indoor and Mobile Radio Commu-
nications. IEEE, 2017:1-6.

(E&EE T

#AIE (1991- ) , T, L#ekl A, EE
PR ﬁ”ﬂﬁ%ﬁ,iﬁﬂﬁﬁmﬁ%
FHEE . SGIBEHAR. B E S b,

BRESA (1962—- ) , J, WmiEON, i

FRZEm g TR, FEZEHER 5 i b
= WE. BASEERE SR, Mg
. A 2

Efﬁ% (1981= ) , 5, FraEmE A, At R,
EERITUT O . N TR RE S LA .

Mmm<w%—),ﬁ INPEIEIR N, W RamitA, &
BRI 1) g it b0

AR (1996— ), 53, LB XN, R RSART, Ji
T AR A X SR GRS

2019079-12



	03-180348-ác

